INTRODUCTION
Common variable immunodeficiency (CVID) is a diagnostic category of primary immunodeficiency that includes heterogeneous disorders defined by reduced levels of serum immunoglobin (Ig), impaired antibody responses to infection or vaccines, and increased incidence of infection. The typical immunophenotypic finding of CVID, with respect to T cells, is the inversion of CD4/CD8 ratio, with significantly decreased absolute count of CD4 + T cells and normal CD8 + T cell count. (1) CVID is the most frequent human primary immunodeficiency, with an estimated prevalence of 1 in 25,000, and may present in early childhood or as an acquired form at a later age. (2) CVID patients are at an increased risk of granuloma formation and developing autoimmune diseases, and have a higher predisposition to benign lymphadenopathy and lymphoid malignancies, especially non-Hodgkin's lymphomas. (3, 4) The occurrence rate of lymphomas in CVID is approximately 10%. (5) However, solid tumours (e.g. thymoma, colorectal cancer, gastric carcinoma, skin cancer) rarely arise in the setting of CVID. (6) Herein, we report the case of a female patient who was diagnosed with CVID in adulthood. She had a previous history of multiple solid tumours and developed diffuse large B cell lymphoma (DLBCL) five years after CVID was successfully treated. Colorectal adenocarcinoma was later diagnosed unexpectedly.
CASE REPORT
A 55-year-old woman was admitted to the Haematology Department in May 2009 with a diagnosis of aggressive DLBCL. Previous medical history revealed that, at 32 years old, the patient had developed uterine adenocarcinoma, which was treated surgically and consecutively with radiotherapy. She had basal cell carcinoma on two successive occasions in 2003 and 2004. In 2004, she suffered from recurrent bronchopneumonia, and in accordance with established criteria, (7) a diagnosis of CVID was made.
Laboratory analysis showed normal white blood cell count 
CD45RA
+ subpopulation (5% per CD4 + T cells). Cytogenetic and molecular analyses did not confirm any chromosomal aberration or genetic disorder linked to hypogammaglobulinaemia. (7) Clinical examination excluded drug-induced hypogammaglobulinaemia, the presence of infectious diseases, haematological malignancy and systemic disorder. (7) A regular substitution therapy with intravenous immunoglobulin (IVIG) at a dose of 0.5 g/kg/mth was started. Three years later, biopsy of the enlarged axillary lymph node was performed and histopathological analysis revealed a nonspecific granulomatous reaction.
In February 2009, the patient experienced fatigue, night sweats and enlargement of the cervical lymph nodes. Chest radiography revealed left pleural effusion (Fig. 1 ABSTRACT We herein present the case of a 55-year-old woman with a previous history of malignancies -uterine adenocarcinoma, basal cell carcinoma (which occurred twice consecutively), recurrent respiratory infections due to common variable immunodeficiency (CVID), and systemic granulomatous disease diagnosed at a later age. The patient suffered from diffuse large B cell lymphoma (DLBCL), which was successfully treated with R-CHOP chemotherapy, and continued with immunoglobulin supplementation. The patient was free of lymphoma and infectious complications for over 20 months despite her persistent immunodeficiency, but eventually developed colorectal adenocarcinoma. To the best of our knowledge, this is the first reported case of CVID associated with multiple solid tumours and DLBCL.
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The patient was admitted and underwent upper endoscopy to assess the gastric status, in addition to standard staging procedures. Pathohistological analysis of the gastric mucosal biopsy samples revealed superficial gastritis, incipient antral atrophy and the presence of Helicobacter pylori (H. pylori). We started the patient on regular IVIG substitution, triple antibiotic regimen to eradicate H. pylori and immunochemotherapy (R-CHOP regimen -rituximab 375 mg/m 2 IV on Day 1; cyclophosphamide 750 mg/m 2 IV on Day 2; hydrodoxorubicine 50 mg/m 2 IV on Day 2; vincristine 1.4 mg/m 2 IV on Day 2; prednisolone 100 mg on Days 1-5). After six cycles of R-CHOP-21 without complications, the patient achieved complete remission and continued with regular IVIG treatment. However, 20 months after the last cycle of the R-CHOP regimen, a pathohistological diagnosis of colorectal adenocarcinoma (Fig. 3) , a novel malignancy, was made and hemicolectomy was performed. Unfortunately, even with full antiinfective supportive care, the patient died due to postoperative infective complications.
DISCUSSION
The innate genetic instability of lymphocytes, as well as the persistent activation and proliferation of the lymphoid system during the course of infections, enhances the risk of malignant transformation. This is evident mainly in chronic infections, immunodeficiency and autoimmune conditions, which are wellknown risk factors for lymphomas and conditions commonly found in the setting of CVID. (2) Quinti et al reported a 12-18-fold increased incidence of malignant lymphoma development in patients with CVID. (8) Approximately 50% of patients with CVID develop nonmalignant lymphoid hyperplasia, presenting with lymphadenopathy, splenomegaly and/or gastrointestinal nodular hyperplasia. (9) The morphology of lymphoid tissue in antibody-deficient patients is specific because the infection can cause atypical lymphoid hyperplasia, which is difficult to distinguish from lymphoma.
Lymphomas that occur in association with CVID are mainly of B cell origin. (10) So far, only one case of T cell lymphoma -T cell hepatosplenic lymphoma mimicking juvenile systemic lupus erythematosus -has been reported in the literature. (11) Other immunodeficiency syndromes were excluded in our patient, according to the criteria by the Pan-American Group for Immunodeficiency and the European Society for Immunodeficiencies. Unlike these immunodeficiency syndromes, malignant lymphoproliferations associated with CVID are generally not driven by EBV infection. (7, 9, 10) In CVID patients, non-Hodgkin's lymphomas occur more frequently than Hodgkin's lymphomas. (12) Endoscopy, a noninvasive screening test for gastrointestinal pathology, is recommended for the assessment of gastric status in CVID patients and for detection of early-stage malignancy. Our patient was evaluated based on the existence of an eventual lymphoma in the upper gastrointestinal tract; however, only chronic gastritis with H. pylori infection was found. An antibiotic regimen to eradicate H. pylori is the treatment of choice, despite variable success due to previous prolonged use of antibiotics.
Colorectal adenocarcinoma was diagnosed in our patient 20 months after successful DLBCL therapy and remission. All inflammatory, infectious and other malignant gastrointestinal disorders were excluded in our patient, although they are highly prevalent in the course of CVID. (3, 4) These disorders include nodular lymphoid hyperplasia, inflammatory bowel disease, and nonspecific malabsorption. However, solid tumours seldom occur in the setting of CVID, and in particular, gastric cancer rarely develops in association with this immunodeficiency. (13, 14) Furthermore, only one case of hepatocellular carcinoma associated with CVID has been reported in the absence of pre-existing liver disease. (15) Interestingly, our patient initially had uterine adenocarcinoma, a malignant disease, at 32 years old, more than 20 years before the development of DLBCL. On two occasions, she was also diagnosed with basal cell carcinoma, a secondary malignancy due to CVID, which was not recognised at that time. To the best of our knowledge, this is the first case of CVID associated with multiple solid tumours and aggressive B cell lymphoma. 
